2
The aim of this study was, therefore, to investigate the microbial community 3 structures and the in situ H 2 S production and consumption rates within biofilms and 4 corroded materials developed on mortar specimens installed in a corroded sewer system.
5
Mortar specimens were placed in a severely corroded manhole of a real sewer system to 6 investigate the MICC process under in situ conditions. The microbial community structures 7
were analyzed by using 16S rRNA gene-cloning analysis and FISH, and the in situ H 2 S 8 production and consumption rates were determined with microsensors. Moreover, the 9 succession of the in situ H 2 S production and consumption rates in the biofilms was analyzed.
10
In parallel, appearance of the mortar specimens was monitored and a corrosion rate of the 11 mortar specimens was determined. The data sets resulting from these different approaches
12
were integrated to elucidate the MICC mechanism in corroded sewer systems.
14

Materials and methods
16
Mortar specimens.
17
Mortar specimens were prepared by mixing cement, sand and water at a weight ratio 
3
The mortar specimens were taken at day 105 after placing them in the manhole.
4
Approximately 0. Chemical analyses.
9
The COD concentrations were determined according to Standard Methods (APHA, 
5
for the mortar specimens.
6
After one year, the mortar specimens were washed using a brush to remove corroded 7 materials, and corrosion depth (i.e., loss of the mortar specimens) were examined (Fig. 2 ).
8
The thickness of the mortar specimen was 40 mm below 30 cm from the bottom of the 9 manhole, indicating these parts were not corroded. In contrast, the upper parts of the 10 specimen (i.e., 30 to 48 cm above the bottom of the manhole) were corroded. The part at 40 11 cm from the bottom of the manhole was most severely corroded and the corrosion depth was 12 4.8 ± 1.8 mm. Thus, a corrosion rate was estimated to be 4.8 ± 1.8 mm/year. 
20
The clones obtained from the corroded materials were grouped into 6 phyla that 21 comprised 21 OTUs (Table 3 ). Similar to the middle biofilm sample, the phylum frequency used to investigate presence of SRB in the bottom biofilm. The bacteria hybridized with the 10 SRB385 and SRB385Db probes were detected throughout the bottom biofilm (Fig. 3A) .
11
Moreover, G123T and SNA probes were used to investigate presence of Thiothrix spp. with FITC-labeled G123T probe (yellow) and TRITC-labeled EUB338mix probe (red).
5
(C) FISH with FITC-labeled SNA probe (green) and TRITC-labeled BET42a probe (red).
6
Scale bars indicate 20 µm.
8
Sulfide production and oxidation in biofilms and corroded materials. 
17
In the corroded materials the pH was around 3 in the deeper parts after 105 days of 18 installation of the mortar specimens (Fig. 4E) (Fig. 3A) .
2
The microbial community of the bottom biofilm, which consisted of 7 phylogenetic 3 groups of clones at the phylum level, was most diversified among three samples (Table 1) be also involved in T-H 2 S oxidation in the middle biofilm (Fig. 4D) . The strain CT3 and B. 
17
microsensor measurements demonstrated that T-H 2 S was oxidized in the upper 18 filamentous biofilm and subsequently pH decreased (Fig. 4D ). Interestingly, T-H 2 S was 19 regenerated in the deeper anaerobic parts of the biofilm and then the T-H 2 S generated was 20 also completely oxidized in the upper filamentous biofilm (Fig. 4D ). This result clearly 
12
carbonation and chloride erosion).
14
Corroded materials.
15
At day 105, mortar specimens placed 30 cm above the bottom of the manhole were 16 slightly corroded (Fig. 1E) . In the clone library of the corroded materials (Table 3) indicates that the period we studied (i.e., 105 days) was not enough to reveal the succession 6 of microbial community structures responsible for the MICC.
7
The 16S rRNA gene-cloning analysis revealed that the Bacteria other than SOB 8 coexisted with SOB in the corroded materials ( Table 3) . Members of the phyla 9
Gammaproteobacteria, Firmicutes, Betaproteobacteria, Actinobacteria, and
10
Alphaproteobacteria dominated the clone library of the corroded materials. These phyla 
21
The microbial community structures and the in situ H 2 S production and consumption
22
rates in biofilms and corroded materials developed on mortar specimens in a corroded sewer information to efficiently control, prevent, and/or predict MICC process in sewer systems.
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